Spontaneous proliferative lesions of the acinar pancreas have been shown to be relatively common in aged vehicle control male Fischer 344 (F344) rats treated with corn oil by gavage (2,3). Until recently, these lesions were regarded as uncommon spontaneous changes in rats (4, 12) . However, the incidence of acinar cell adenomas increased from less than 1% to approximately 14% in male F344 rats with more thorough examination of pancreatic tissue (1). In our study, a similar high incidence of proliferative exocrine lesions occurred in male Wistar [CRL(WI)BR] rats assigned to a two-year carcinogenicity study of CI-914, a cardiotonic drug candidate.
Spontaneous proliferative lesions of the acinar pancreas have been shown to be relatively common in aged vehicle control male Fischer 344 (F344) rats treated with corn oil by gavage (2,3). Until recently, these lesions were regarded as uncommon spontaneous changes in rats (4, 12). However, the incidence of acinar cell adenomas increased from less than 1% to approximately 14% in male F344 rats with more thorough examination of pancreatic tissue (1). In our study, a similar high incidence of proliferative exocrine lesions occurred in male Wistar [CRL(WI)BR] rats assigned to a two-year carcinogenicity study of CI-914, a cardiotonic drug candidate.
Two hundred twenty 42-day-old rats of each sex were randomly assigned to 4 treatment groups of 55 animalshex. The test compound, chemically des-ignated as 4,5-dihydro-6-[4[ 1 HI-imidazol-1 -' yl)phenyl]-3(2H)-pyridazinoneY monohydrochloride, hydrate was administered in the diet at doses of 0, 3, 15, or 30 mg/kg for 104 weeks. Drug concentrations in diet (Purina Rat Chow 5002, Purina Mills, Richland, IN, 4.5% fat) were adjusted weekly on the basis of food consumption and body weight determinations. Rats were fed approximately 180 grams of dietfweek ad libittint. There was no indication that there were any contaminants present in feed or water that adversely affected the results of this study. The study was conducted in accordance with current guidelines for animal welfare (NIH 86-23, 1985) .
At Week 104, there was a high incidence of pan-creatic nodules in males of all groups, including controls. Pancreatic nodules were uncommon in females. Generally, nodules were 0.3 to 1.0 cm in diameter, ovoid to fusiform, pink or tan, randomly distributed, and occasionally multicentric. There was no apparent association between the presence of pancreatic nodules at necropsy and terminal body weights. Survival to week 104 was similar among groups (49-60%).
Three pancreatic sections per animal were examined histopathologically to reduce potential bias introduced by examination of additional pancreatic sections in rats with masses noted at necropsy. Criteria for separating proliferative acidophilic acinar lesions were similar to those previously defined in F344 rats given corn oil by gavage (2). Foci of hyperplasia ( Fig. 1A) were tinctorially distinct from the surrounding normal pancreas (increased acidophilia), less than 5.0 mm in diameter, showed no or limited compression along a segment of their border, had little or no diversion from normal acinar architecture and often blended indistinctly with surrounding pancreas. Hyperplastic foci had slight nuclear crowding and variable mitotic activity. Adenomas ( Fig. 1B) were larger (greater than 5.0 mm in diameter), more compressive than foci of hyperplasia and lacked islets of Langerhans. In additioc, many adenomas were encapsulated, demonstrated variable nuclear pleomorphism and crowding, and often had increased mitotic figures. Acinar cell carcinomas ( Fig. 1C ) shared features of adenomas but were characterized by greater degrees of cellular atypia, nuclear pleomorphism and desmoplasia. Although carcinomas were usually solid and noninvasive, the more advanced lesions had trabecular and ductal growth patterns, blood-filled sinuses and 423 were locally invasive. Distant metastasis were not detected.
TOXICOLOGIC PATHOLOGY
A high incidence (3 1-55Yo) of proliferative exocrine lesions was apparent in males at all doses (Ta- ble I). In previous 104 week carcinogenicity studies conducted at our facility with Wistar rats, proliferative exocrine pancreatic lesions were *uncommon. In the present study, proliferative lesions were also uncommon in animals necropsied prior to Week 78. Instead, they occurred as incidental findings at Week 104. In appioximately one-half of those animals with acinar cell hyperplasia, there were concurrent adenomas. Overall, the incidence of acinar cell adenomas (1 8-35%) was slightly less than acidophilic foci of hyperplasia (2444%). Multiple adenomas were found in single sections of pancreas from several animals in each group (Table I) . Acinar cell carcinomas occurred in association with acinar cell hyperplasia and/or adenoma in 3 of 4 carcinoma-bearing rats. Proliferative acinar lesions were uncommon (4-9%) in female rats (Table I) . Generally, they were defined microscopically as small isolated lesions. Hyperplastic foci and adenomas were not seen collectively in pancreas of any female. Although'noted in males, acinar cell carcinomas and multiple acinar cell adenomas or hyperplasias were not observed in females.
Ultrastructurally, acinar cell adenomas displayed exaggerated nuclear pleomorphism, nuclear pseudoinclusions, and variability in: cytoplasmic density, degree of cell polarity, quantity of rough endoplasmic reticulum and zymogen granule number and size relative to normal pancreatic acini ( Figs.  2A, B) . Lipofuscin and fat were conspicuous in many acinar cells. Single cell necrosis occurred commonly in areas of increased mitotic activity. Acini were poorly defined in more pleomorphic areas of tumors. Loss ofcell polarity, exaggerated nuclear pleomorphism, bizarre mitoses, and binucleate cells were common features of -carcinomas (Fig. 2C ). Intracytoplasmic ducts lined by microvilli and bundles of cytoplasmic filaments were conspicuous only in carcinomas. Acinar cell carcinomas also contained a subpopulation of cells nearly devoid of rough endoplasmic reticulum and zymogen granules.
This study documents a 3 1% incidence of proliferative pancreatic exocrine lesions (1 8% adenomas) in untreated aged male Wistar rats. In a cadmium carcinogenicity study, a high incidence of pancreatic acinar cell adenomas (40%) was reported as an incidental finding in vehicle (saline) control male Wistar rats (14). A 37% incidence of pancreatic acinar adenomas occurred in male F344 rats treated with corn oil vehicle (1). In addition, the latter authors demonstrated relatively high incidences of proliferative acinar lesions in F344 females treated with corn oil vehicle and in untreated F344 males and females. In the present study, the incidence of proliferative acinar lesions in untreated male and female Wistar rats was slightly higher than that described for F344 rats.
There were no dietary factors identified to account for the high incidence of pancreatic proliferative lesions in the present bioassay. High levels of unsaturated fats in diet promote pancreatic carcinogenesis in untreated rats (3) and rats treated with pancreatic tumor initiators such as azaserine (9, 10) or N-nitroso(2-hydroxypropyl)(2-oxopropyl) amine (7). In azaserine treated rats, feeding of synthetic trypsin inhibitors has also been shown to stimulate growth and development of atypical acinar cell foci and pancreatic carcinogenesis (6) . Long-term feeding of diet containing raw soy flower also results in formation of pancreatic tumors (8) . Presumably, trypsin inhibition results in release of excess cholecystokinin, a hormone that stimulates growth of pancreatic acinar cells.
The higher incidence and wider distribution of exocrine pancreatic neoplasms in male rats as compared to females is consistent with adrogenic modulation of exocrine pancreatic growth and development. Recently, it -was reported that administration of testosterone to azaserine-treated orchiectomized male and ovariectomized female F344 rats stimulated growth of putative "preneoplastic foci" in exocrine pancreas (6) . Ovariectomy alone increased the incidence of preneoplastic lesions in females. In contrast, estrogen treatment of intact males and ovariectomized females reduced the number and size of these foci. It was concluded that testosterone potentiated and estrogens inhibited exocrine pancreatic carcinogenesis in rats and these steroids were considered responsible for the higher incidence of lesions in male rats.
In this study, acidophilic foci of hyperplasia were considerably more common than basophilic foci which were rarely seen in male rats. In addition, eosinophilic foci of hyperplasia occurred in asso- 
ciation with adenomas in the same pancreatic section. Less commonly, acinar adenomas and carcinomas occurred concurrently in pancreas. These findings were consistent with the hypothesis that acidophilic foci are preneoplastic lesions and that the significance of basophilic foci to exocrine pancreatic neoplasia is less clear (1 3). However, recent work has also demonstrated increased numbers of basophilic foci in rats treated with azaserine (1 1).
In conclusion, this study documents a high incidence of proliferative exocrine lesions in aged male Wistar rats. Similar incidences were not seen in previous two-year carcinogenicity studies conducted at this facility with this strain. Therefore, exocrine pancreatic lesions would be expected in future chronic studies if results of this study are a consequence of emergent genetic influences on background incidence of pancreatic neoplasia.
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